Phosphorylation of the cardiac isoform of calsequestrin in cultured rat myotubes and rat skeletal muscle.
Calsequestrin is a high-capacity Ca(2+)-binding protein and a major constituent of the sarcoplasmic reticulum (SR) of both skeletal and cardiac muscle. Two isoforms of calsequestrin, cardiac and skeletal muscle forms, have been described which are products of separate genes. Purified forms of the two prototypical calsequestrin isoforms, dog cardiac and rabbit fast-twitch skeletal muscle calsequestrins, serve as excellent substrates for casein kinase II and are phosphorylated on distinct sites (Cala, S.E. and Jones, L.R. (1991) J. Biol. Chem 266, 391-398). Dog cardiac calsequestrin is phosphorylated at a 50 to 100-fold greater rate than is rabbit skeletal muscle calsequestrin, and only the dog cardiac isoform contains endogenous Pi on casein kinase II phosphorylation sites. In this study, we identified and examined both calsequestrin isoforms in rat muscle cultures and homogenates to demonstrate that the cardiac isoform of calsequestrin in rat skeletal muscle was phosphorylated in vivo on sites which are phosphorylated by casein kinase II in vitro. Phosphorylation of rat skeletal muscle calsequestrin was not detected. In tissue homogenates, cardiac and skeletal muscle calsequestrin isoforms were both found to be prominent substrates for endogenous casein kinase II activity with cardiac calsequestrin the preferred substrate. In addition, these studies revealed that the cardiac isoform of calsequestrin was the predominant form expressed in skeletal muscle of fetal rats and cultured myotubes.